OBJECTIVE: The objective of this study was to compare the prevalence of home care practices in very to moderately preterm (VPT), late preterm (LPT) and term infants born in Massachusetts. STUDY DESIGN: Using 2007 to 2010 Massachusetts Pregnancy Risk Assessment Monitoring System data, births were categorized by gestational age (VPT: 23 to 33 weeks; LPT: 34 to 36 weeks; term: 37 to 42 weeks). Home care practices included breastfeeding initiation and continuation, and infant sleep practices (supine sleep position, sleeping in a crib, cosleeping in an adult bed). We developed multivariate models to examine the association of infant sleep practices and breastfeeding with preterm status, controlling for maternal sociodemographic characteristics. RESULTS: Supine sleep position was more prevalent among term infants compared with VPT and LPT infants (77.1%, 71.5%, 64.4%; P = 0.02). In the adjusted model, LPT infants were less likely to be placed in supine sleep position compared with term infants (adjusted prevalence ratio = 0.86; 95% confidence interval: 0.75 to 0.97). Breastfeeding initiation and continuation did not differ among preterm and term groups. Nearly 16% of VPT and 18% of LPT and term infants were not sleeping in cribs and 14% of LPT and term infants were cosleeping on an adult bed. CONCLUSION: Compared with term infants, LPT infants were less likely to be placed in supine sleep position after hospital discharge. A significant percent of preterm and term infants were cosleeping on an adult bed. Hospitals may consider improving their safe sleep education, particularly to mothers of LPT infants.
INTRODUCTION
Approximately 500 000 infants are born preterm (defined as delivery at o 37 weeks gestational age) each year in the United States. In 2012, preterm infants comprised 11.6% of all births in the United States. 1 In Massachusetts (MA), 8 .6% of all deliveries were preterm in 2012. 2 The neonatal complications as well as long-term outcomes related to growth, nutrition and neurodevelopment continue to be well studied in the preterm population. However, the literature on the home care of preterm infants, such as safe sleep practices and breastfeeding after hospital discharge, has only recently started to expand. Given that preterm infants are at higher risk for adverse outcomes after hospital discharge, such as sudden infant death syndrome, poor neurodevelopmental outcomes and respiratory infections, health-promoting home care practices are modifiable behaviors that may reduce these risks and improve outcomes. Prior studies that have investigated infant sleep practices in the general population have found that preterm infants are less likely to be placed in a supine sleep position compared with term infants despite their higher risk for sudden infant death syndrome and sleep-related deaths. 3 In addition, a recent population-based study that analyzed multistate data demonstrated that late preterm (34 to 36 weeks gestational age) and early-term (37 to 38 weeks gestational age) infants were less likely to be breastfed and placed in a supine sleep position, 4 indicating that infants already at increased risk for poor health outcomes are more likely to be subjected to practices that could further harm their health. Recent research on breastfeeding in the preterm population has focused mainly on the initiation of breastfeeding or feeding pumped breast milk during an infant's hospital stay in the neonatal intensive care unit, with little information collected on continued breastfeeding after hospital discharge. 5, 6 Given the paucity of data on the home care of preterm infants relative to term infants at the population level, the objective of this study was to compare the prevalence of home care practices, specifically breastfeeding and sleep practices for preterm and term infants born in MA to residents of that state.
METHODS

Data source
We analyzed retrospective cross-sectional data from the MA Pregnancy Risk Assessment Monitoring System (PRAMS), 2007 to 2010, an ongoing state-based surveillance system and collaboration between the Centers for Disease Control and Prevention and the MA Department of Public Health. PRAMS is designed to monitor selected self-reported maternal behaviors and experiences among women who delivered a live-born infant in the prior 2 to 4 months, with a maximum allowable recall period of 9 months postpartum. Using standardized data collection methods, monthly stratified samples are selected from recent birth certificates. Data are obtained from mothers using a mixed-mode data collection method with mailed questionnaires and telephone follow-up for non-respondents. Survey data are linked to birth certificate data and weighted for sample design, non-response and non-coverage for the data findings to be generalizable to MA-resident births. Response rates during the study period ranged from 66 to 70%. Further details about the PRAMS methodology have been described elsewhere. 7 Institutional review board approval was granted by the MA Department of Public Health and Institutional Review Board exemption was granted by Boston Children's Hospital.
Variables
The following variables were obtained from birth certificates: maternal demographics, including maternal age, education, race/ethnicity and marital status; history of previous live births; first trimester prenatal care use; method of delivery (vaginal or cesarean section); infant sex; infant birth weight; and clinical estimates of gestational age. Maternal race/ ethnicity was categorized as non-Hispanic white, non-Hispanic black, Hispanic and non-Hispanic other. Using clinical estimates of gestational age, the following gestational age categories were analyzed: 23 0/7 to 33 6/7 (very to moderately preterm: VPT), 34 0/7 to 36 6/7 (late preterm: LPT) and 37 0/7 to 42 6/7 (term) completed weeks. VPT infants were categorized into one group because of small sample sizes.
Insurance coverage before pregnancy and home-related care variables, including breastfeeding initiation, breastfeeding continuation, infant sleep positions and infant sleep locations, were obtained from the PRAMS survey. For breastfeeding, mothers were asked if they 'ever breastfed or pumped breast milk' (initiation) during the postpartum period. Breastfeeding continuation was defined as breastfeeding for 10 or more weeks after delivery because over 90% of mothers returned their surveys at 10 weeks or later. PRAMS asks mothers if they are 'still breastfeeding or feeding pumped milk' to their infants at the time of survey administration and asks mothers to list the number of weeks or months that they breastfed or fed pumped milk to their infant if they are not currently breastfeeding. Among those mothers who initiated breastfeeding, mothers were considered to be continuing to breastfeed if they reported that they were 'still breastfeeding or feeding pumped milk' to their infants at the time of the survey. In addition, mothers who were not breastfeeding at the time of survey completion but reported that they had breastfed for 10 or more weeks were included in the breastfeeding continuation group. For infant sleep practices, mothers were asked about sleep position, location and cosleeping on an adult bed at the time of survey completion. Mothers were asked in which position they usually put their infant to sleep (side, back, stomach). Responses were then categorized into supine (back) and non-supine, which included a combination of sleep positions. For sleep location, mothers were asked if their infants were most often placed in a crib or bassinet to sleep, an adult bed with another person, car seat, sofa/couch or other.
We excluded surveyed women whose infants were born ⩾ 43 weeks or whose gestational age was reported as unknown and who were delivered at home, in a clinic, en route to a hospital or in free-standing birth centers. Infants who had died or were not living with their birth mother at the time of the survey or were of unknown race/ethnicity were excluded from this analysis. We also excluded the small fraction of mothers who returned their surveys before 10 weeks (n = 5) because of the inability to assess breastfeeding continuation. The maternal selection flow chart is shown in Figure 1 .
Analysis
Using state-specific sampling weights, the population prevalence of breastfeeding initiation and continuation and infant sleep practices with 95% confidence intervals (95% CI) were calculated for the entire study sample. Maternal demographic, delivery and infant birth characteristics were compared across gestational age categories using χ 2 analyses with a significance of Po0.05. For cell sizes o n = 11, data were suppressed per MA Department of Public Health regulations.
Unadjusted and adjusted prevalence ratios were calculated for the likelihood of each of the home care practices for VPT and LPT infants compared with term infants. Based on documented associations in the literature and significant bivariate results, the following variables were included in the model: maternal age, education, race/Hispanic ethnicity, marital status and previous live birth.
All analyses were conducted using SAS version 9.3 (SAS Institute, Cary, NC, USA) and SUDAAN (RTI International, Research Triangle Park, NC, USA) version 11.0 to account for selection and response probabilities of the survey design.
RESULTS
Preterm and term deliveries by maternal and infant characteristics
For all gestational age categories, mothers in our study population were most likely to be aged 25 to 34 years, non-Hispanic white, have 12 or more years of education, married, have begun prenatal care in the first trimester and have been insured before pregnancy ( Supplementary Table 1 ). Mothers who delivered VPT infants had a higher prevalence of cesarean delivery compared with mothers who delivered LPT and term. As expected, infant birth weight was proportional to gestational age with preterm infants having lower birth weights.
Prevalence of home care practices Table 1 shows the prevalence of home care practices according to gestational age. Bivariate analysis showed no statistically significant difference in the prevalence of breastfeeding initiation and continuation across the gestational age categories. For infant sleep practices, compared with term infants, LPT infants had lower prevalence of supine sleep position, whereas there was no statistically significant difference between VPT and term infants. For sleeping in a crib and cosleeping in an adult bed, there were no significant differences according to gestational age. The prevalence of cosleeping on an adult bed was similar for LPT and term infants, whereas there was insufficient cell number (o n = 11) to report these data for the VPT infants.
Multivariable analysis
Crude and adjusted prevalence ratios for home care practices are shown in Table 2 . In the adjusted analyses for breastfeeding initiation and continuation, there were no significant differences among gestational age categories. For infant sleep practices, late preterm infants were significantly less likely to be placed in the supine position to sleep compared with term infants. There were no differences across gestational age groups with regard to sleeping in a crib. There was no difference between LPT and term infants for cosleeping on an adult bed.
DISCUSSION
In this MA-based study of home care practices, the prevalence of supine sleep position for all infants was suboptimal, with nearly 23% of infants being placed in unsafe sleep positions. Moreover, we demonstrated that late preterm infants were less likely to be placed in a supine sleep position after hospital discharge compared with term infants. This finding is consistent with results from a national study that analyzed PRAMS data for supine sleep position in late preterm, early-term and term infants. 4 For MA, although prior studies have reported on the higher morbidity and mortality risk of late preterm infants during their initial birth hospitalization, this study is the first to report on the additional risk they bear after hospital discharge given the parents' lower adherence to safe sleep positioning for infants born in our state. The reasons for this lower adherence are not well understood. We hypothesize that there may be factors related to the infant, the family, as well as the birth hospital that may explain this finding. Given that late preterm infants are less neurologically mature compared with their term counterparts, prolonged sleep duration may be difficult to attain in the supine position. Parents may also be fearful of emesis and aspiration in these preterm infants and believe that the prone or side position reduces the risk for these events. Of note, several studies have refuted this commonly held belief. 8, 9 Finally, as most late preterm infants do not have a prolonged birth hospital stay, families may not be receiving appropriate safe sleep teaching before discharge from hospital staff. Further studies are needed to elucidate the key drivers in adherence to safe sleep practices by families.
In addition, we found that 15 to 19% of all infants were not sleeping in a crib or bassinet and nearly 14% of all late preterm and term infants were cosleeping on an adult bed.
The American Academy of Pediatrics Task Force on Sudden Infant
Death Syndrome made a number of recommendations for a safe infant sleep environment, which included supine sleep position, sleeping in a safety-approved crib or bassinet, cosleeping in the same room, but not cosleeping in an adult bed, 10 with the Home care practices for preterm and term infants goal of reducing infant mortality because of unsafe sleep-related causes.
Given that a substantial percentage of parents of preterm and term infants born in MA were not adhering to safe sleep practices after hospital discharge, particularly those born LPT, greater attention needs to be given to educating families about safe infant sleep practices. Family engagement should occur at both the hospital and community levels. At the hospital level, a recently published quality improvement project in Houston, Texas demonstrated that safe sleep practices can successfully be integrated into the care of preterm infants in the neonatal intensive care unit so that these practices can be demonstrated to families months or weeks before hospital discharge. 11 The process of discharging high-risk infants from the hospital with adequate family engagement and teaching requires greater standardization as outlined by a recently published review of discharge from the neonatal intensive care unit. 12 In addition, the recently released Report of the Secretary's Advisory Committee on Infant Mortality highlights the importance of family education and engagement efforts such as teaching safe infant sleep practices through collaborative multidisciplinary efforts. 13 The Health and Human Resources Administration, Maternal and Child Health Bureau launched the Collaboration Innovation and Improvement Network (COIIN) in 2012 to facilitate collaborative learning and adoption of quality improvement principles and practices across 13 Southern states (Regions IV and VI) to reduce infant mortality. 14 One of the five priority strategies was increasing safe infant sleep practices. MA is now part of the northeast (Region I) COIIN initiative and will also focus on safe infant sleep practices along with a number of other maternal and infant health outcomes.
With regard to breastfeeding initiation and continuation, although there were no significant differences in the adjusted analyses comparing preterm infants to term infants, the prevalence estimates across all gestational age groups indicate that mothers need greater lactation education and support during their infants' hospitalization, as well as after discharge home. For the VPT population, the benefits of breast milk are widely accepted and include improved feeding tolerance, lower incidence of necrotizing enterocolitis and improved neurodevelopmental outcomes. [15] [16] [17] However, it is only recently that systematic approaches to the improvement of breastfeeding rates in neonatal intensive care units have been investigated and adopted. [18] [19] [20] For the LPT population, a review by Meier et al. 21 discussed the obstacles to successful breastfeeding initiation and continuation, which included underconsumption of milk during breastfeeding because of immature suction pressures and sleepy behavior, as well as the delayed onset of lactation of mothers of LPT infants. The authors outlined strategies for improving successful breastfeeding in the late preterm population, highlighting the differences in breastfeeding among preterm infants compared with term infants. Many hospitals throughout the United States including MA have adopted the Baby Friendly Hospital Initiative's Ten Steps for Successful Breastfeeding. However, this initiative was intended for the term population, and thus applying these recommendations to the more vulnerable LPT population may not always be appropriate. To ensure improved breastfeeding initiation and continuation for the LPT population, families, medical providers and members of community support services will require more breastfeeding education about LPT infants and their mothers compared with term infants.
There are several limitations to this study. First, given that the data were obtained from 2007 to 2010, there may have been recent changes in maternal infant care practices in the past 5 years, which are not reflected in this study. Second, as mothers were allowed to complete the survey up to 9 months postpartum, recall bias may have resulted in inaccurate reporting, particularly of breastfeeding duration. Third, the results of this study are reflective of practices in MA and thus may not necessarily be generalizable to other regions of the United States. Despite these limitations, the strengths of our study include a high response rate of survey completion and reporting on several aspects of home care practices for preterm and term infants, highlighting the areas of potential intervention in the care of MA infants.
In conclusion, we have demonstrated that adherence to safe sleep practices and breastfeeding after hospital discharge for all gestational age groups is suboptimal with LPT infants having the lowest likelihood of engaging in safe sleep practices. A multidisciplinary effort to change practice and policy at the hospital, community and regional levels will be needed to improve these health-promoting behaviors in our state. Adjusted for the following: maternal age, education, race/Hispanic ethnicity, marital status, and history of previous live birth. b Defined as breastfeeding for ⩾ 10 weeks after delivery among those who initiated breastfeeding; survey responses obtained earlier than 10 weeks excluded from this portion of the analysis. c Data were suppressed because of a small number. Bold values represent statistically significant results.
